Abstract. The modified Slater orbitals (MSO) basis set is utilised in calculation of the electronic valence population and the electric dipole moments in AH and AB systems, A and B being a second-row elements (from B to F). The Hartree-Fock-Roothaan equations are solved using the CNDO/BW method. The resonance integrals are evaluated with and without the inclusion of valence state ionisation potentials. It is shown that going from the Slater to modified Slater orbitals basis sets there is a systematic charge transfer to the lighter element in a diatomic system. For electric dipole moments, the results using the MSO are comparable with ab initio calculations and better than CNDO/2 results and CNDO/BW results with the Slater basis set.
Introduction
The most generally used atomic orbital basis set for expansion of molecular orbitals in LCAO-MO-SCF methods is the well known Slater-type orbitals (STO) basis set. However, it is known that there are many discussions about to which orbitals the CNDO (and INDO) equations actually correspond best. In order to test the modified Slater orbitals (MSO) (Shibuya 1973) in CNDO calculations, Canuto and Vianna (1975) studied bonding energies, equilibrium geometries, molecular orbital energies and force constants for AH,-type molecules (A = F, 0, N, C, B; n = 1, 2, 3). Their results showed that the values calculated using the MSO are better than the CNDO results with a Slater basis set, and encouraged the present study of the electric dipole moments of A H and AB (A, B = F, 0, N, C, B) systems. Our attention in the present paper is limited to diatomic molecules because of thc greater availability of accurate experimental and theoretical values. As in Canuto and Vianna (1975) , hereafter referred to as I, in order to solve the Hartree-Fock-Roothaan equations (Roothaan 195 1) we use the CNDO-SCF-MO method which was originally suggested by and which includes all the valence electrons irrespective of their type. The parametrisation we adopted is that of the CNDO/BW-type (Boyd and Whitehead 1972) with valence state energies given by Hinze and JaffC (1962) . As in I, we use an sp MSO basis set and two distinct formulae to calculate off -diagonal Hartree-Fock matrix elements, i.e. In equation (2) the valence state ionisation potentials (VSIP) I, of Hinze and JaffC (1962) are used. In all calculations reported here, the bond lengths were varied until the most stable configuration was found. For open-shell molecules the unrestricted single determinant (different orbitals for different spins) was used throughout.
In Q 2 we present a rCsumC about electric dipole moments of molecular systems. In obtained as a sum of two parts (Pople and Segal 1969, In the CNDO approximation with an sp basis set, the molecular dipole moments are is the contribution from the net atomic charge densities, and is the contribution from atomic polarisation resulting from mixing of the SA and PA orbitals.
Electric dipole moments
In the present paper, the relations (3), (4) and (5) are used to calculate dipole moments. The equation (3) is utilised with the Lowdin basis (Lowdin 1950) as Dixon (1967) has suggested, and with the MSO basis set; the corresponding relations we denote by ~~1 x 0~
and /ASH respectively. The equations (4) and (5) are used with both the STO and the MSO basis functions. In fact, by comparing the values of FCNDO, PO, ~D I X O N and psH it is possible to obtain the atomic and interatomic contributions for the molecular dipole moment.
In all our calculations the resonance integrals were evaluated with and without the inclusion of valence state ionisation potentials. The dipole moment integrals r,,, were calculated using Mulliken's method (Mulliken et a1 1949) .
Results and discussion
Tables 1 and 2 summarise our results for charge distributions and dipole moments. modifications are greater in AB than in A H systems. For the diatomic systems studied it is observed that going from STO to MSO basis functions, the effect of including valence state ionisation potentials in the evaluation of the resonance integrals is relatively small. A similar result has been pointed out by Boyd and Whitehead (1972) with reference to the STO basis set in the calculations of bonding energies, equilibrium geometries and force constants.
Charge distributions

Dipole moments for A H systems
The results reported in the (1) and (2) and the MSO are systematically lower than the corresponding values obtained with the STO basis functions. It happens mainly because the MSO contribution p e i n the equation (4) 
Dipole moments for A B systems
Conclusions
The modified Slater orbitals basis set has been used in the calculation of electric dipole moments and electronic charge distributions for A H and AB systems. The cNDo/Bw method was utilised to solve the Hartree-Fock-Roothaan equations. Our results show that in the MSO (ii) comparable with ab initio calculations (Green 1975 ) (mean deviation from experiment: 0.420 D)
The MSO contributions from atomic polarisation are, excluding CN and NO, systematically lower (in absolute values) than the corresponding STO contributions. For the contributions from interatomic polarisation, excluding BF and CO, the inverse is true. Going from the Slater to modified Slater orbitals basis sets there is a systematic charge transfer to the lighter element in a diatomic system. The inclusion of VSIP in the evaluation of resonance integrals generally predicts, in the MSO basis, greater dipole moments than the simple overlap proportionality. (1) and (2) Pople and Beveridge (1970) . Taken from Green (1975) .
We conclude by noting that the CNDO results are improved with the MSO basis set and that this fact can mean that the MSO have the required properties of making the approximations involved in the CNDO method more plausible than they are for the STO. However, our results say little or nothing about the MSO as applied to molecular calculations in general.
